Introduction
Although percutaneous coronary intervention (PCI) has long surpassed coronary artery bypass grafting (CABG) as the most common revascularization strategy in patients with coronary artery disease [1] , left main coronary artery disease (LMCD) is regarded a relative contraindication to PCI [2] . This lack of enthusiasm was related to studies showing that although balloon angioplasty was effective in 94% of such high-risk procedure, long-term survival rate was dismal (36% after 3 years) in patients with unprotected LMCA [3] , reinforcing CABG as therapy of choice in these patients [4] .
However, recent improvements in stent technology and delivery systems, including drug-eluting stents and use of effective antiplatelet agents, have expanded the frontiers of PCI [1] . Thus, recent reports demonstrated satisfactory acute and long-term outcome after percutaneous management of protected, as well as unprotected LMCD [5, 6] .
Nonetheless, the risk of ischaemic complications during PCI in unprotected LMCD is of major concern and potentially responsible for the increase in mortality in this special subgroup of patients. Parallel to the breakthrough in stent technology, supportive techniques have been developed for limiting ischaemia during high-risk angioplasty. Of these, percutaneous left ventricular assist devices (pVAD) have been demonstrated to support the circulation during high-risk procedures [7] .
With the advent of these recent techniques, we considered PCI in a patient with a severe lesion in the distal portion of the left main coronary artery (LMCA) who refused surgery. The patient underwent successful 
Case report
A 83-year-old man with hypertension and renal failure due to renal artery stenosis developed unstable angina pectoris and heart failure three hours after renal artery angioplasty and was transferred to our facility. Cardiac catheterization was performed and revealed occlusion of the right coronary artery with leftto-right collateral formation. The left main coronary artery had high grade disease in its distal portion and significant disease was also noted in the mid left anterior descending coronary artery as well as in the ramus intermedius ( fig. 1A, 1B) . Left ventricular ejection fraction was normal. A surgical myocardial revascularization was recommended, but due to the formal opposition of the patient, PCI was planned.
Before PCI, a percutaneous left ventricular assist device (Tandem Heart, Cardiac Assist Technologies, Inc., Ithaca, New York) was inserted. After transseptal puncture, a 21 French inflow cannula (Mullins sheath) was advanced into the left atrium ( fig. 2 ) and the oxygenated blood harvested through this cannula was pumped back into the femoral artery through a 15 French catheter by a centrifugal continuous flow pump, providing a systemic output of up to 4 L/min. The patient received 10 000 units of heparin during the procedure. He was pretreated with acetylsalicylic acid and clopidogrel. A 6 French Q4 guiding catheter (Boston Scientific Scimed, Inc.) was placed in the ostium of the left main coronary.
A 0.014'' Forte guide wire (Boston Scientific Scimed, Inc.) was placed through the left main coronary artery into the LAD and the LMCA was predilated with a 3.5/20 mm balloon (Maverick, Boston Scientific Scimed, Inc., 14 atm, 30 seconds) before implantation of a 3.5/18 mm sirolimus-eluting Cypher stent (Cordis, Johnson & Johnson). After successive balloon angioplasty, a 2.5/28 mm Cypher stent was placed in the LAD and the ramus intermedius was finally treated by 1.5/20 mm Maverick balloon angioplasty. During balloon inflation, the pressure curve became a straight line at about 110 mm Hg mean pressure and the aortic valve remained closed (documented by angiography). After balloon deflation the pressure curve slowly resumed a phasic shape and the aortic valve reopened. The final coronary angiograms ( fig. 3A, 3B ) demonstrated a satisfactory result. Because of the uneventful course of the procedure, pVAD could be removed under manual groin compression without incident at the end of the procedure. Troponin-I levels rose to peak at 6.7 µg/l with no change in creatine kinase plasma levels or electrocardiographic evidence of infarction seen.
Discussion
Although it is accepted that PCI of LMCD is a potential alternative to CABG, the following points should be taken into consideration.
In the past decade, treatment of coronary artery disease has been advanced by the advent of stent technology, which diminished the problem of elastic recoil and abrupt closure in the acute setting. The risk of stent thrombosis has been virtually overcome by the introduction of dual antiplatelet therapy with acetylsalicylic and ticlopidine or clopidogrel.
Recent studies using stents in patients with LMCD are intriguing. Brueren and coworkers [5] reviewed the current literature and analysed the data of 71 patients who underwent PCI of unprotected LMCA in their institute. The total one year survival rate was 97%, whereas after an average follow up of 43 months survival was 90%. Most of the deaths were attributed to non-cardiac etiologies. They noted that in the 10 recently published major studies the average early mortality was 8.8%, which was a strong argument in favour of CABG in patients with LMCA stenosis. They therefore cautioned that only patients with severe concomitant disease, in whom the risk of bypass surgery was considered unacceptably high, underwent PCI, thereby introducing se- Recently, a single center observational study of sirolimus eluting stents in 31 patients with left main disease found no death, myocardial infarction or target lesion revascularization after a follow-up period of 5 months [8] .
The major concern is related to the large myocardial area at risk, which corresponded to the entire heart in this case-report. Such patients with multivessel involvement may be less tolerant to the somewhat prolonged occlusions of the LMCA during a technically difficult PCI. Percutaneous left ventricular assist devices have shown to preserve haemodynamic stability during high-risk PCI [7] and help in patients undergoing LMCA-PCI [9] , allowing the procedure to be done thoroughly taking the necessary time in the face of a comfortable patient. 
